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ABSTRACT

Background: Diabetes mellitus is a disease of the pancreas, an organ behind your stomach that produces the
hormone insulin. Insulin helps the body use food for energy. Blood sugar level is found to be high in Diabetes
mellitus.

Aim: The Aim is to study roll of HbAlc as screening biomarker of dyslipidemia in Type 2 Diabetes mellitus
patients.
Methodology: Study consists of 140 type 2 DM patients of 40-60 year age group along with age and sex matched

healthy control. Fasting Blood samples were collected from all participants for measurement of Lipid profile,
Blood sugar(FBS) and HbAlc .

Results: In case group, The mean concentration of Fasting blood glucose(mg/dl), S.Cholesterol(mg/dl),
S.Triglyceride(mg/dl), S.HDL(mg/dl) and HbA1c(%) is 153.245.2, 245.9+9.5, 210.5+5.2 30.52+6.3 and 9.7+1.0
Respectively while in control groupit is 94.5t6, 148.318.5, 118.6+7.3,44.5+3.2 and 5.4%0.5 respectively.

Conclusion: There is significant positive correlation is found between HBA1C and dyslipidemia. So HBA1C is not
only a useful biomarker of long-term glycemic control but also a good predictor of lipid profile.
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BACKGROUND

Dyslipidemia is a metabolic disorder in which
there is deficiency or overproduction of
liporptein and cholesterol levels are occurred.
The level of total choletsrol,Low density
lipoprotein(LDL),and Triglyceride is found to be
increased while level of High density lipoprotein

In India day by day the prevalence of diabetes
malitus is increased that may be due to high
degree of genetic predisposition . In India alone,
31.7 million people had diabetes in year 2000
which latter on increased to 61.3 millionin 2011
and is ex-pected to reach 101.2 million by 2030
(International Diabe-tes Federation). Thus India

(HDL) is decreased so that there is increased
risk of atherosclerosis and subsequently blood
vessels blockadge [1].
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is the 2™ largest country in world diabetes
prevalence [2].

Early diagnosis and treatment of diabetes is
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mandatory otherwise it leads to various fatal
complication like diabetic neuropathy, diabetic
nephropathy, diabetic retinopathy, Coronary
heart disease etc. and all these complication is
occurred due to disturbance of lipid metabolism
due to deficiency of insulin [3].

Apart from measurement of blood glucose
,Glycated hemoglobin (HBA1C) is now a day very
preferred test because it does not required any
special preparation like fasting condition.HBA1C
measures blood glucose of Ist 8-12 weeks of time
and it is good indicator for prognosis of disease
also [4].

The aim of the study was to examine the impact
of the glycemic control on the lipid profile of
Type 2 diabetic patients and to know the
importance of HBA1C as an indirect indicator of
dyslipidemia.

MATERIALS AND METHODS

This retrospective study was conducted at
department of biochemistry at smt NHL
municipal medical college, and attached V.S
General hospital ,Ahmedabad, Gujarat, India
from 2015-2016.

Study includes 140 Type 2 Diabetes mellitus
patients of age group 40-60 year who visited
medicine OPD of our hospital along with 140
age and sex matched healthy control.

Fasting venous blood samples was collected
from all participants. Samples were centrifug-
ated at clinical biochemistry laboratory at 3000
RPM for a period of 10 minutes .Serum was
separated from all samples.An Uniq was given
to all participants. Lipid profile,Blood sugar(FBS)
and HbA1c was measured from all samples by
colorimetric method.

Blood Sugar was estimated by Hexokinase
method, Glycated hemoglobin(HbA1C) by
turbidimetry method, Lipid profile(total
cholesterol, triglycerides ,HDL-C and LDL-C )out
of which total cholesterol(TC)!, triglycerides(TG)
and HDL-C are estimated by different enzymatic
end—point methods .LDL-C estimation is done
by precipitation method.

Adult Treatment Panel llII(ATP IIl) guideline was
used which defined hypercholesterolemia(total
cholesterol >200mg/dl), high LDL-C when value
>100mg/dl, hypertriglyceridemia when value
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>50 mg/dl and low HDL-C when value 40 mg/
dl. Obtained results of case group was compared
with control group for determination of
difference of significance.

P-value was calculated by using online student
t-test calculator. p-value less than 0.05 was
consider as significant.

RESULT AND DISCUSSION

Study was conducted at department of
biochemistry smt NHL municipal medical
college and attached V.S general hospital
,Ahmedabad, Gujarat, India and it consist of 140
patients of Type 2 DM and 140 Healthy control.
Participants were divided according their age.
(Table 1)

Comparison of various biochemical parameter
between case group and control group was done
by calculating p-value. (Table 2)

Correlation of HbA1C with lipid profile of
diabetes type 2 patients is mentioned in Tab. 3.

Table 1: Age wise distribution of participants.

Group Number | Age Group Mean Age
(n) (yr)
\ W/ 140 4060 | 55.2+4
(Case)
e 1 140 40-60 | 543+6
(Control)

Table 2: Comparison of various biochemical parameter
case group and control group.

Group 1 Group 1
Parameter (Case) (Control) p-Value

[n=140] [n=140]

|Fasting blood glucose

FBS)(me/dl) 153.2+5.2 94.516 <0.05(S)
S.Cholesterol(mg/dl) 245.9149.5 148.318.5 <0.05(S)
S.Triglyceride(mg/dl) 210.5%5.2 118.617.3 <0.05(S)
S.HDL(mg/dl) 30.526.3 44.5£3.2 <0.05(S)
S.VLDL(mg/dl) 42.1%4.2 23.72¢5.6 | <0.05(5)
S.LDL(mg/dl) 173.28+10.5 | 80.08+8.5 | <0.05(s)
|HbA1c(%) 9.7¢1.0 5.4+0.5 <0.05(S)

S: Significant, NS: Non significant

In the study, it was found that Serum total
Cholesterol, triglyc-erides, VLDL and LDL-C were
significantly higher in diabetic type 2 group than
control group and were in borderline high risk
range. While serum HDL-C was significantly
lower in dia-betic type 2 group than control group
and was towards lower range of normal value.
Thus the study showed the high preva-lence of
dyslipidemia, a well known risk factor for
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cardiovascu-lar disease.Thus the findings were
in consistent with previ-ous studies [5,6].

Graph 1: Graphical presentation of Comparison of
various biochemical parameter case group and control
group.
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Table 3: Correlation of HbA1C with lipid profile of
diabetes type 2 patients.

Corelation
Parameter . p-value
coefficient
S.Cholesterol (mg/dl) 0.56 <0.05(S)
S.Triglyceride (mg/dl) 0.91 <0.05(S)
S.HDL (mg/dl) 0.2 >0.05(NS)
S.LDL (mg/dl) 0.52 <0.05(S)
S.VLDL (mg/dl) 0.33 <0.05(S)

S: Significant , NS: Non significant

This study reveals high prevalence of hyper-
cholesterolemia, hypertriglyceridemia, high
LDL-C and low HDL-C levels which are well
known risk factors for cardiovascular diseases.
Insulin affects the liver apolipoprotein
production. It regulates the enzymatic activity
of lipoprotein lipase (LpL) and Cholesterol ester
transport protein. All these factors are likely
cause of dyslipidemia in Diabetes mellitus.
Moreover, insulin deficiency reduces the activity
of hepatic lipase and several steps in the
production of biologically active LpL may be
altered in DM [7,8].

The cause of dyslipidemia in diabetes mellitus
type 2 might be due to insulin insensitivity or
resistance affecting the apoprotein production
by the liver which regulates the enzymatic
activity of lipoprotein lipase and cholesterol
ester transport protein [9]. A highly positive
significant relationship of HbA1C with dyslipi-
demia was observed in the present Study. Erclays
et al also re-ported positive correlation of HbA1C

level with total cholesterol and triglycerides
level in diabetic persons [10].

CONCLUSION

From Our study we would like to conclude that
there is significant positive correlation is found
between HBA1C and dyslipidemia. So HBA1C
is not only a useful biomarker of long-term
glycemic control but also a good predictor of
lipid profile.
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